LIU Qiusheng**, FUKUDA Katsuya**, MATSUDA Takuma*** It is known that every year 20 billion tons of carbon dioxide (CO2) is emitted from the industrial works and power plants, and disposed into the atmosphere due to the consumption of fossil fuel by human beings. The increasing concentration of carbon dioxide in the atmosphere is one of the causes of greenhouse effect. In order to control the concentration of CO2 in the atmosphere, technologies such as effective use of fossil fuel and conversion to clean energy are important. On the other hand, the technology of recovering the emitted CO2 and isolating from the atmosphere is also considered to be effective [1] . For example, after separating and collecting the carbon dioxide gas produced from thermal power plant by the chemistry absorbing method or the physical adsorbing method, it then can be disposed into the ocean by a pipeline. One of this method is to put carbon dioxide directly into the deep ocean, and it is stored in the ocean by dissolving in the ocean. It is considered that the carbon dioxide (CO2) gas supplied to the deep ocean is isolated from the atmosphere over about 1000 years. In order to absorb and dispose the CO2 in the ocean, it is required to dissolve it into seawater, and it is necessary to investigate the solubility of CO2 in seawater at various pressures and temperatures. Furthermore, in order to analyze global-scale circulation of CO2 gas, the detailed fundamental data of solubility and diffusion coefficient are required. 
Experimental
Apparatus and Method Figure 1 shows the schematic diagram of the experimental apparatus. The experiments were conducted in a stainless steel vessel which is 60 mm in diameter, 170 mm in height, and 480 cm3 in volume. The gas solubilities were determined by a barometric method (Luhring and Schumpe [7], Liu et al. [8] ) which involves the measurement of the volumes of the gas and liquid, the temperature, and the total pressure change due to gas absorption. Glass windows were installed for the observation and measurement of the liquid level by a CCD camera. The pressure was measured by a semiconductor where Pco2 is the partial pressure of CO2 gas which was obtained by subtracting the seawater vapor pressure from the total pressure, P (Pabs), 4Pc02 is the difference of partial pressure of CO2 gas between the initial state and the final solution (saturation solution) state, V2 is the volume of gas, R is the gas constant (8.314 J/(molK)), and T is the absolute temperature.
The moles of seawater are
where P1, Vi, and Ml are the density , the volume, and the molecular weight of seawater, respectively. Physical properties of seawater are shown in the Appendix. The mole fraction of dissolved gas (n2) in seawater (n1) is for Seawater (6) for Pure water (7) where, H(MPa), Table 6 tabulates the concentrations of the major ions in seawater [11] . Then the molecular weight of seawater was obtained as 18.2848 based on the data. 
